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To address the bad state of the stock, the European Union adopted a protection and recovery plan in 2007 (Anonymous, 2007a) . This so-called Eel Regulation instructed EU Member States to develop national Eel Management Plans by 2009, aiming at a common objective: to reduce human mortality in order to restore a spawner run of at least 40 % of the notional pristine run (Dekker, 2016) .
Additionally, the European eel was listed on Appendix II of the CITES convention (Anonymous, 2007b) -since the end of 2010, trade of European eel to or from the EU has been effectively prohibited.
Whether or not this European protection framework can be expected to lead to a recovery depends crucially on our understanding of the dynamics of the stock, both at the international level (stock-torecruit relation) and for each national Eel Management Plan (recruitto-stock survival rates). To this end, monitoring programmes have been established, and models of stock dynamics developed (e.g., the reviews in De Leo, Melià, Gatto & Crivelli, 2009; Walker et al., 2013) .
Almost all modelling studies, however, apply biological process models parameterised on current field data from local substocks, and do not address the historical decline, nor the continent-wide scale. Whether these models adequately represent the stock dynamics during the historical period of decline remains an open question. Restoration targets (minimal survival rates) derived from these modelling studies may or may not be appropriate for the recovery of the depleted stock.
For the period of stock decline (since 1960, but more likely as early as the mid-1800s; Dekker & Beaulaton, 2016a) , some local studies have been made (e.g., Aschonitis, 2017; Dekker, 2004b) , but for the stock as a whole, remarkable little information is available. Trends in recruitment have been analysed by Moriarty (1990) , Dekker (2000a) and ICES (2017) ; landings by Dekker (2003a) ; restocking (redistribution of young eels) by Dekker and Beaulaton (2016a) ; a Procrustean assessment of continent-wide average fishing mortality by Dekker (2000b) . The stock-recruit relation has been analysed by Dekker (2004a) and ICES (2005 ICES ( , 2013 . Stock abundance, as well as fishing and other human impacts (including habitat loss or inaccessibility), however, remains largely unquantified.
Noting the poor understanding of the dynamics of the eel, there is an urgent need to uncover historical information on the status of stock and human impacts before the onset of the decline. This study reports on the history of the eel fisheries in Europe, from the mid-1800s onwards.
Although the information presented will not truly allow quantification, it will describe a planned, continent-wide development of an eel industry, leading to a major increase in catches and markets. Subsequently, the fisheries before the mid-1800s will be described, the development plans in the late 1800s, and their effect on fisheries and markets in the (early) 1900s. Finally, consequences for the current views on stock dynamics, and on protection and recovery of the stock, will be discussed.
| THE OLD AND A NE W PAR AD I G M ON THE DE VELOPMENT OF EEL FIS HERIE S
Eel fishing has been practised for millennia. Archaeological remains (Kettle, Heinrich, Barrett, Benecke & Locker, 2008) , historical artefacts (Gabriel & Wendt, 2003) and oral and written records (Koch, 1925; Noël, 1815; Radcliffe, 1921; Yarrell, 1836) sketch the picture of a widespread but small-scale fishery, using many different fishing gears, supplying local markets and some long-distance trade (Van Dam, 1998; Ypma, 1962) . How that small-scale fishery eventually developed into the well-known and flourishing commercial eel fisheries of the mid-1900s is usually not exactly put in words.
Tsukamoto and Kuroki (2014) provide a romantic picture of the culture and traditions around eel throughout the world, sketching a gradual development, enabled by technical progress and increasing catches-with a marked increase after WW II (Rindom et al., 2014) .
Some authors even claim that the fishery has experienced a long and stable period throughout the 1900s, until it started to decline in the late 1900s (e.g., Tesch, 2003) .
However, reading the original literature from the late 1800s (19th century) and early 1900s (20th century), all over Europe (Dekker & Beaulaton, 2016a,b; Dekker, 2016 ; sources documented below), a totally different picture emerges: The well-remembered commercial eel industry of the mid-1900s did not gradually and autonomously develop from the medieval subsistence fisheries. Instead, a deliberate, coherent and effective policy has been executed in the late 1800s (and extending far into the 1900s) to develop an eel industry in large parts of Europe. The success of this development gave rise to the eel fisheries of the mid-1900s, increasing the impact of fishing by an order of magnitude or more. It is this deliberate and radical modernisation of eel fishing in the late 1800s and early 1900s that is documented and discussed here.
| INFORMATI ON SOURCE S
This study is primarily a literature review, based on a full literature search (using Google Scholar) for publications referring to eel (eel, Aal, anguille, Anguilla, anguila) published before 1940. Additionally, the literature referred to in those publications is analysed, for as far as it appeared relevant to the topic. This process was repeated, until eventually most secondary references referred to publications already analysed. Where historical publications provided enough detail on their data, a reanalysis of those data was made. More recent publications, discussing the history of the eel fisheries, are relative scarce (Aschonitis et al., 2017; Briand, Bonhommeau, Beaulaton & Castelnaud, 2008; Dekker, 2003a Dekker, , 2004a Dekker & Beaulaton, 2016a,b) , and in most cases, they do not identify their information sources (e.g., Tsukamoto & Kuroki, 2014 , and the chapters on individual countries therein).
In this study, no new primary information has been analysed, or new paper archives disclosed. For the discussion of eel smoking (the hot-smoking process), however, a quantitative analysis of the online Dutch newspaper archive (www.delpher.nl) is made, complemented with information on the primary people involved, derived from genealogical websites, town archives, Jewish history sites and more.
In the sections below, the available information is grouped into a number of thematic reviews. Clearly, this thematic grouping constitutes a post hoc created abstraction, structuring the information unearthed over a period of several years.
In the 1870s, Benecke (1880) compiled a systematic overview of the fisheries in Prussia, concluding "While we tried to sketch a picture of the rivers running in our provinces, in particular with regard to the interests of the fishery, the result unfortunately is rather deficient, since there was scarce material and simple inquiries did not yield much more information either." This adequately sketches the limits of this study, too.
| PREPAR ATI ON AND CON S ERVATI ON , HOT S MOKING
Ultimately, the eel is exploited as a food source. The historical literature indicates that major changes occurred in the preparation and conservation of eel, triggering the development in the fisheries. Hence, the analysis starts here with a review of processing and cooking recipes, with special attention for the development of the eel smoking process.
For the period before 1850, no sources are known quantifying what processing was applied to the freshly caught eel. Cookbooks provide a range of recipes for eel (and other fish), most of which concern the processing of fresh eel for consumption, not for preservation-but it remains unclear what preparation methods were most common. Recipes describe stewing, roasting, braising, making pies, soup, sauces and sausages from eel, etcetera. In comparison with other (fresh water) fish, the eel is often applied to lard unrelated products, for example, Turkey with Eel ("Dindons aux Anguilles"; La Chapelle, 1735) .
Most eel appears to have been consumed fresh; only a very limited number of conservation methods are described. Jellied eel and eel in vinegar resulted in products that could be stored for months, but not overwintered. The only real preservation method, effectively, was a combination of salting/brining, drying and smoking (Birkmeyer, 1845; Buchner, 1813; Corvinus, 1715; Leuchs, 1829 Leuchs, , 1862 Molokhovets, 1901) . Recipes differ in the relative importance of these three treatments, sometimes applying only two. The eel is skinned, gutted, subcutaneous fat ("the second skin") rubbed off, herbs added and the skin reapplied.
Following a period of salting or brining (up to 3 months), the eel is dried for some days. The final treatment-smoking-differed fundamentally from modern smoking procedures: The eel was hung in a smokehouse of about the same build as those for bacon and sausages, and left there for periods from 2 to 3 days up to 4 weeks or more. Although no temperature is specified, the lengthy smoking period in smokehouses suggests that temperatures did not exceed 30°C-that is: A cold-smoking process in which the meat is not cooked, proteins did not coagulate, and the flesh remains firmly attached to the bones. Friedreich (1846) states "over-smoking makes the eel hard, tough and difficult to digest, while under-smoking gives a rancid product that easily spoils." To prepare for final consumption, the smoked eel was cooked, by braising or boiling in water for about an hour (von Reider, 1825) , apparently to dilute the bitter taste of the smoking and make the meat more toothsome (protein coagulation). Indirect evidence of the appearance of cold-smoked eel comes from the German word "Spickaal" (literally:
bacon-eel), used for nicknaming either a skinny person in spacious cloths (Hopf, 1846) or the leather sheathe for a rifle-bayonet in the Franco-Prussian war (Rosenthal, 1910) . Although drying, salting and cold-smoking had been practised for centuries, recipes for cold-smoking eel were only found from 1715 (Corvinus) until 1901 (Molokhovets) , and recent studies reflecting on the early 1900s (e.g., Selling, 2009) (Gouffé, 1869) was found. This cold-smoked eel was readily available and cheap staple food throughout central Europe, appreciated for its fat content and durability, but often disgusted for its taste. There are some records of trade in cold-smoked eel at a price equal to that for fresh eel (Neuenhahn, 1806) and several records of use for military rations (e.g., Anonymous, 1876, describing a 1627 soldiers' ration).
In Germany and Russia, a variant of this basic recipe is found, in which each individual eel was wrapped in paper during (most of) the smoking process. This variant occurred in the same periods and areas as the basic recipe. The laborious individual wrapping appears to have improved the taste, probably by reducing the impact of the smoke. However, noting that the duration of the smoking process was not reduced, the temperature applied must have remained below 30°C. Anonymous (1765) identifies a shop in Paris, selling "Petersburg smoked eel," that is "much appreciated by some."
Reichskanzler Otto von Bismarck (1815-1898) regularly had smoked eel for breakfast (Pötzl, 2015) . That is, this paper-wrapped variant of smoked eel was more appreciated than the basic cold-smoked eel, but there are no indications of any progress towards the modern hot-smoking process.
The earliest record of hot-smoking appears to be Sauvage (1883) , who made a study trip from France to the Netherlands, during which he visited Harderwijk and other places. In Harderwijk (the only fishing village located on a main railway line in the Netherlands), he reports a total catch of 41 tons of eel from nets and traps set in the estuarine Zuiderzee in 1881, and describes the smoking process:
"Eels are smoked everywhere without any special constructions. It is merely a barrel, the bottom of which is removed, in which the fish are suspended from sticks. A fire giving a lot of smoke is made on the ground, covered by the barrel, in such a way that the eel is just as well cooked as smoked." Clearly, this describes small-scaled processing, at higher temperatures, yielding a "cooked" product-hot-smoking! Additionally, this indicates that Sauvage did not know about hotsmoking before. No indication is given of markets, hygienic quality, or durability of the product.
In the decades after, most cold-smoked eel was rapidly replaced by hot-smoked eel, in cookbooks and on the market. In the absence of market and consumption statistics, information on the temporal developments is derived here from the archive of Dutch newspapers, Delpher (www.delpher.nl). Selecting newspaper advertisements | 9 DEKKER containing the words "eel" ("aal" or "paling"), in combination with a word describing different processing methods (in many spelling variants), information was obtained on the frequency with which different products were offered, from the early 1600s until the late 1900s ( Figure 1) ; in doing so, offers for plain eel (without processing method) are squarely missed. In the second half of the 1800s, first ads about eel appeared (this timing is likely reflecting the development of railway networks that enabled the trade, not anything specific on eel), advertising various products, mostly jellied eel; the number of ads per year varied around 20. In 1893, however, 59 ads for smoked eel appear (and 6 for other products), of which 42 were published by a single wholesaler from Amsterdam: Christiaan Saur (or Saür, 1849 -1928 . Saur took over his father's fish shop in 1879, and began a passionate campaign to develop (new) fish products and new markets, especially for the urban elite. He was awarded a "gold medal" for "smoked river fish" at the 1887 exhibition of food products in Amsterdam. The first years, Saur offered "smoked eel" in a newspaper ad, about once or twice a year. But then, on the 22th of August 1893, he offered "Hollandsche gerookte Paling [Dutch smoked eel]," half a kg for Dfl 1.50 (≈18 €/kg, 2,000 price level); fresh eel was about half that price. The day after, and almost any day in the 2 years following, he advertised "Dutch smoked eel," often alongside with some other eel products. In 1895, 148 of the ads (out of 233 in total) were from Saur. On 31st of October 1895, Saur published his last ad for "Dutch smoked eel"-in later ads, the eel appears less prominently, and other new species and products get more attention.
In the mid-1890s, a few ads appeared in Dutch newspapers, offering smoked eel from Flensburg (Germany). Noting that these would be sent by mail (steam train), it is highly unlikely that this concerned perishable hot-smoked eel. By 1899, however, Stevenson In 1908, Doose wrote: "The eel, formerly a cheap folk food, has in general become a table fish, and smoked a delicacy, which can only be obtained for expensive money." Catch volumes and the price for smoked eel increased consistently, and eel fisheries became the principal source of income for the inland fisheries (Ehrenbaum, 1930) . Struck (1965) reported that more than 80% of the German catches and imports was smoked. Although quantitative information was lacking (Ehrenbaum, 1930) , hot-smoking appears to have been the dominant processing technique throughout the 1900s (Friedrichs, 1942; Tesch, 2003) . Although we cannot judge how the eel fisheries would have developed without the hot-smoking process, its invention in the 1890s marks the onset of the major expansion of eel fisheries throughout (northern) Europe, supplying a new and extensive market segment.
Although the "smoking gun" is missing, it appears that Christiaan Saur learned about the hot-smoking technique in the 1880s, scaled it up for commercial purposes, and actively developed a new market in Amsterdam from 1893 until 1895-where-after the technical and commercial knowledge rapidly spread over the rest of the continent. At the turn of the century, in about 15 years' time, the eel-a cheap folk food on the countryside before-had become a wellappreciated, urban luxury good.
| MARKE TS AND TR ADE ROUTE S
There are numerous publications on local history across Europe, referring to marketing and trade in eel, but very few allow quantification of the volumes involved. This section discusses that information, extracts indirect information from price levels in Germany, and discusses the developing trade networks.
Many publications describe trade in eel before the mid-1800s, for example: from Holland to St. Petersburg (Anonymous, 1724) ; from Comacchio to Vienna (Friedlander, 1872) ; from Holland to Paris (de Massy, 1862) ; from Comacchio to London (Dodd, 1856) .
However, only few provide details enabling quantification of the volumes of eel concerned, and identify the origin of those eels.
Probably the longest running and best documented is the trade from the Netherlands (various harbours, eventually Heeg and Workum in Friesland), collecting eel in the Netherlands and the Baltic, and transporting that to London. Above all, their exclusive market rights at Billingsgate, lasting from 1666 to 1938, has attracted attention.
According to Ypma (1962) Figure 2 ). Predictably, results indicate that eel prices were higher, further away from the coast where eel was less abundant. Superimposed on that general trend, however, we find strong local variation: Prices may vary by 200%-400%, at a distance of just 10-50 km, near the coast as well as far inland. That is, prices reflected very local conditions, and exchange of volumes of fish between nearby sites was restricted, in a time that improved means of transport already broke down the "friction of distance" (Knowles, 2006) . Equally well, Wittmarck was able to determine price levels, indicating that some eel was traded locally, and not all was used for one's own subsistence. In 1880, however, Benecke reports that "the increase of postal services, steamers and railways has fundamentally altered the former traffic conditions." While former transports were restricted to few miles only, modern transport on ice allowed transport of fresh fish over distances as far as from the Kurisches Haff (Curonian lagoon, now Lithuania) to Paris (Benecke, 1880, p. 417 ).
In the first decade of the 1900s, trade networks for eel ex- 
| FIS HING COMPANIE S AND G E AR S
To characterise the fishing companies, information on the annual catch per company in the past and present, and on the location of historical fishing sites is presented. an average catch of 2,700 to 3,600 kg per fisher per year. That is, the yield made by modern fisheries is at least an order of magnitude higher than the historic ones.
The eel fisheries described by Nordberg (1977) (Henck, 1965) , and even larger thereafter.
In conclusion: The modernisation and commercialisation of the eel fisheries in the late 1800s led to much larger companies, using more advanced and larger gear, exploiting larger waterbodies.
| PL ANNING FIS HERIE S DE VELOPMENT
From 1850 onwards, interest in the development of inland fisheries and fish culture increased considerably, especially in relation to the (re)-invention of artificial reproduction of fish (Kinsey, 2006) and the simultaneous development of transport means (Dekker & Beaulaton, 2016a) . Initially, this included eel, but the failure to achieve artificial reproduction eventually made the eel drop out.
Predation of wild or restocked eel on salmon eggs and juveniles was considered a serious threat to the successful development of inland fish culture, for which reason, for instance, eel restocking in many areas in France was stopped (Dekker & Beaulaton, 2016a) . For the development of the eel fisheries itself, attention remained focused on the reproduction (natural or artificial): the "Eel Problem" (Dekker & Beaulaton, 2016b ).
In the late 1860s, however, Bettziech-Beta (1868) noted that "Germany has until now unexploited and even harmful eel regions which, by means of an adequate entrepreneurial spirit, certainly can be developed into healthy gold-and food-sources." While earlier treatises on fisheries development primarily focused their discussion about eel on the reproduction (e.g., Carbonnier, 1864; Coste, 1853; Haack, 1872) , later treatises discussed the seasons and habitats of eel fisheries, gears, catch handling, preparation, marketing, etcetera (Gobin, 1889; Benecke, Dallmer & von dem Borne, 1886; Benecke, 1880; Borgmann, 1892; Walter, 1903; etcetera) , and a
F I G U R E 4
The spatial distribution of historical eel-houses ("ålhus") in the River Ljungan drainage area. In the background, a modern Google map, with the river network superimposed in blue, the hue reflecting Strahler stream orders. Data from Nordberg (1977) [Colour figure can be viewed at wileyonlinelibrary.com]
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Walter (1903) concluded that the eel is not fit for pond culture, and advocated the exploitation of wild eel stocks as "one of the main targets for all owners of a fishing water." Giving up on artificial reproduction and restocking-for the time being-the pressure on wild eel stocks increased rapidly. As early as 1881, Lindeman already noted: "In short time, eel fishing will have to be restricted if the eel is not to be completely out-fished in our waters."
In the late 1870s, der Deutsche Fischerei-Verein initiated a programme to stock the River Danube with glass eel, to establish a new stock in that river, which would reproduce in the Black Sea (Dekker & Beaulaton, 2016a) . After 1897, when the Black Sea had been shown to be unfit for eel, Elsner (1899) discussed options for expansion of the eel fisheries in northern Germany, suggesting a complete infrastructure of distribution centres for glass eel for restocking, train services, and regulated prices, serving all of Germany. Eventually, a much smaller, but equally ambitious programme was implemented, transporting glass eel from Epney (UK) to Hamburg (DE), and then on by train to places all over northern Germany (Dekker & Beaulaton, 2016a ).
In conclusion: A coherent development of the German eel fisheries in the last decades before the turn of the century-based on parallel, complementary, but not strongly planned and coordinated actions.
In the early 1900s, many more suggestions were made to develop the eel fisheries, especially in countries surrounding Germany.
This included: Norway (Dahl, 1902) , Sweden (Malm, 1904) , Denmark (Petersen, 1904) , Belgium (Gilson, 1908) , France (Gandolfi Hornyold, 1931; Le Clerc, 1923) , Tunisia (Heldt, 1931) and more. Those plans described their local stocks/habitats as un-or under-exploited, concentrating their discussion on two issues: establishing or enhancing the local eel stock by means of restocking, and improving the valorisation of the catch by means of hot-smoking and marketing. These development plans refer to recent achievements in Germany (or more generally: northern Europe) as their inspiration, often explicitly pointing at German efforts to increase their eel imports by stimulating the fisheries in the neighbouring countries. For instance, German traders offered new fykenets to Swedish fishers (Malm, 1904) , and delivered large quantities of glass eel for restocking in Scandinavia, the Baltic States, central Europe, even the British Isles (Röhler, 1939) . Trade networks were established, importing catches of yellow and silver eel from Scandinavia (Åklundh, 1992; Nilsson, 1996; Rollof, 1982) , from the Mediterranean (Baan, 2015; Wiese, 1939) , and the rest of the world (Devall, 1998) . During times of war, stateorganised agencies for import of eel were established in Germany ("Zentraleinkaufsgesellschaft Aalimport" during WW I, respectively "Aaleinfuhrgesellschaft" during WW II; Bundesarchiv, 2017) , to ensure continued trade. In the interbellum period, the importance of imports into Germany grew from about 30% in 1926 -1932 (Röhler & Schiemenz, 1934 ), via 50% in 1936 -1937 (Schuldig, 1939 , to 80% of the German market shortly before World War II (Friedrichs, 1942) . While the German production in the 1930s stabilised at some 5,000 t/a (Table 1; Anonymous, 1933) , the imports must eventually have come at about 20,000 t/a-an order of magnitude close to the total landings from all over Europe (Dekker, 2003a) . In other countries too, international trade developed (e.g., 1,700-2,800 t/a imported to France in the mid-1930s; Anonymous 1939), often from the same sources (Denmark, Sweden, and others). In many countries, frequent market reports were published, detailing prices for various products (alive/dead, size categories, etcetera) in several countries; although no objectives for these market reports were identified, they will have had the effect to raise local prices to international standards, and possibly enhance the export.
In conclusion: Eel fisheries in the countries around Germany developed in the first decades of the 1900s, in many cases to enhance the export to Germany. Details appear to be more pre-planned than the earlier developments in Germany.
| ACHIE VEMENTS AND OUTCOME S
Evaluation of the outcomes of the developments in the late 1800s
and early 1900s is hard to achieve, exactly because the fisheries had not been developed and no catch registration had existed before.
Some information is found in the early studies (e.g., Wittmack, 1875;  shown in Figure 2 ; Gourret, 1897) , analysing the opportunities for developing the fisheries, but this information does not cover more TA B L E 1 Annual yield of eel in Germany in the early 1930s, as reported by Röhler (1933 than a single snapshot of contemporary information. More informative are the reports on the first years after the onset of developments, but it remains unclear how well informed these were on the earlier, then already forlorn fisheries.
In 1922, Jacobsen and Johansen analysed the influence of temperature on the landings of eel from Danish coastal waters (including lagoons); for this, they used data from 1902 until 1916- Figure 5 , below, copies some of their graphs. Clearly, catches were increasing rapidly, even though Jacobsen and Johansen considered the eel to remain under-exploited. As all catch trends in their publicationwithout any exception-showed a prolonged upward trend, they drew a very optimistic conclusion, that eel fisheries could be developed much further. Röhler (1933) discusses the total eel production in Germany; his results are reproduced here in Table 1 than 250 t/a, while the remaining fisheries, the "new fisheries" of his times, produce more than 5,000 t/a. He concludes: "that during the last decades there has been a considerable intensification of the eel economy."
For the Swedish west coast, Magnusson and Dekker (2017) recently analysed time series of eel catches spanning the whole 1900s.
Their results indicate that the landings increased from almost nil in the early 1900s, via ca. 250 t/a in 1950, to more than 500 t/a in the late 1900s.
In conclusion: The development of a modern fishery in Germany and nearby countries in the early 1900s increased catches of eel considerably, by an order of magnitude or more. This gave rise to an optimistic view on the opportunities for further development of eel fisheries.
| D ISCUSS I ON
"Eel fishing is … an old branch of the economy in Europe …, harvest levels have stayed essentially constant since 1885" (Tesch, 2003, p. 213) . The information presented above, in contrast, evidences that commercial eel fisheries were purposely developed in the late 1800s The view that eel fisheries developed gradually over a period of centuries, is widely held (Tesch, 2003; Tsukamoto & Kuroki, 2014 and the chapters on individual countries therein), but rarely substantiated. This publication now reviewed, reanalysed and reinterpreted the original literature from the late 1800s and early 1900s, but did not disclose new archives or analysed new primary information. The transformation from a subsistence fishery to a commercial fishery around the turn of the century made the documentation improveimplying that the before period and the transition itself were not well documented. As a consequence, the evidence for the transformation from subsistence to commercial fisheries is rather bleak. Finding publications in several countries, however, describing the same set of developments from different angles, indicates that the transition was more than a local development. Moreover, literal quotes indicate that contemporary authors were aware of the transition, and hence, the transition must have been real (Doose, 1908; Ehrenbaum, 1930; Jacobsen & Johansen, 1922; Lindeman, 1881; Malm, 1904; Röhler, 1933) . It will be worthwhile to consider much more detailed studies on the history of eel fisheries, unearthing primary information in national archives, and integrating results at a European level.
The commercialising and scaling-up of the eel fisheries began in Germany in the last decades of the 1800s, and radiated out in the early 1900s to Scandinavia and the rest of the Baltic, the Netherlands, northern Italy and Greece. However, less evidence was found for more southern countries, and most of that was from later decades-is that the limits of my own Germanic background, or were those countries truly trailing behind? Earlier studies did identify the central role of the German demand in the European eel market (Houvenaghel, 1989; Moriarty, 1997) , but those studies might as well have a "northern bias." Evidently, the eel industry in Comacchio (northern Italy) was an exceptional case, developed long before (Coste, 1855; Friedlander, 1872) , with trade routes in the Adriatic and the rest of Europe. Although the Comacchio eel industry (Coste, 1855) was the glorious example for France (Dekker & Beaulaton, 2016a) , it has hardly influenced the developments in Germany (Bellini, 1910) . While the fisheries in central and northern Europe increased rapidly in the early 1900s and additional imports were organised from the Mediterranean (Wiese, 1939) , the Comacchio fisheries experienced a decline (Aschonitis et al., 2017) .
In England, markets were and are dominated by imports (Leuchs, 1862; McCulloch, 1835) ; only the Lough Neagh fishery in Northern
Ireland reached a scale comparable to the commercial fisheries in mainland Europe, with peak production as late as the 1960s (Rosell et al., 2005) , for export to Germany. For the Mediterranean, as well as for the British Isles and the Iberian Peninsula, the low prevalence of larger, permanent lakes might have been a limiting factor (Dekker, 2003b) . For France, the hostile relationship with Germany-from the (Crook, 2010) , the international eel market throughout Europe has been demand-driven, the major demand located in Germany.
In 1865, Anonymous reported that "the eels, that feed us, have almost disappeared from our small waters" in France. Walter (1910) , discussing options to develop eel fishery, described "an increasing depletion of the inland waters of eels" in Germany.
Benecke (1884) (Dekker & Beaulaton, 2016a) . That is, many authors, in several countries, reported a declining abundance of the eel in the 1800s-in a time period that, it is claimed here, the commercial fisheries began to expand! This apparent contradiction is reconciled, by taking into account the habitat types involved: The deteriorating abundance occurred foremost in smaller streams and marshes, where the "old-school" subsistence fisheries took place;
while the "new-school" commercial fisheries expanded into larger lakes, coastal lagoons and marine waters, exploiting new habitats that had been only marginally exploited before. While the earlier authors identified migration barriers as the prime cause for the decline, the later authors advocating expansion primarily discussed logistical details (restocking, fishing gears, processing and marketing).
Starting from a traditional subsistence fisheries in upriver habitats that faded in the mid-1800s, then an expanding fishery exploiting new downriver habitats, and finally an expanding import network stimulating fisheries in other countries. Noting that longterm catch trends for most areas increased, peaked, and shortly after began to decline, this may well qualify as serial depletion of the stock. Noting the geographical distance between the former upriver habitats and the new locales of the expanding fisheries, it seems rather unlikely that the "old" and the "new" fisheries comprised the same people. Moreover, most of the expansion and modernisation of the fisheries was instigated by government officials, scientists and noblemen, who were new to eel fishing (Dekker & Beaulaton, 2016a) . That is, nobody was personally involved in serial depletion, but nevertheless for the stock as a whole, it may have worked out like that.
In the late 1800s, the larger habitats that had remained essentially unexploited before, in all probability, produced a considerable amount of silver eel freely escaping towards the sea to spawn.
In the early 1900s, the migration barriers in the upriver habitats had increased in number and efficacy, while the downriver habitats became progressively exploited. In all likelihood that will have resulted in a considerable reduction in silver eel escapement towards the sea. That is, while great efforts were made to expand and enhance the fisheries, by new techniques and into new areas, the spawner escapement likely declined significantly-the fishing impact on the stock increased substantially. This disqualifies the use of commercial landings data as a proxy for the stock size, as Dekker (2003a , 2004a ) and ICES (2005 pursued. In the early 1900s, when catches increased, spawner escapement must have declined severely. Furthermore, noting that long-term catch trends for most larger lakes/lagoons increased, peaked and shortly after began to decline-never showing a period of high and sustained yield-the historical fisheries are a doubtful basis for setting management and restoration targets (Anonymous, 2007a; ICES, 2009 ). Additionally, noting the importance of upriver habitats for the eel in historic times (Dekker & Beaulaton, 2016b) , and the loss of (accessibility to) those habitats already in the late 1800s, the potential for restoring the eel stock from current habitats might be restricted. Moreover, the assumption that local eel stocks are naturally restricted by the carrying capacity of their habitats, especially in the Bay of Biscay area (e.g., Moriarty & Dekker, 1997) , is questionable, even though density-dependent processes might occur in the currently restricted habitats (e.g., Briand, Fatin, Fontenelle & Feunteun, 2005; Vøllestad & Jonsson, 1988) .
Protection and restoration targets should focus on anthropogenic mortalities (Dekker, 2016) for the current stock, irrespective of the habitats available-that is, the spawners per recruit, spawner potential ratio (%SPR).
All in all, a picture emerges of a rapidly expanding eel fishery in the late 1800s and early 1900s, enabled by technical progress (gears, transport), producing new products (hot-smoked eel) for new markets (cities, export)-expanding and developing in a time that non-fishing impacts on the eel stock (habitat loss, pollution) increased considerably, and the yield in the traditional fisheries was in decline. This process was later echoed in the development of the glass eel fisheries in the 1960s (Briand et al., 2008) . The expansion and development of the fisheries have masked and mitigated the decline of the fisheries in the upriver habitats for the market-but in doing so, delayed attention for the deteriorating situation of the stock, and for the development of a sustainable eel fishery.
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